Bovine milk proteins are the sole protein source in the largest percentage of infant formulas used in the United States. These milk proteins are derived from nonfat milk or semipurified casein and whey proteins. Soy infant formula has been one of the most popular non-bovine milk formulas in the United States; its sole protein source is soy protein isolate. Soy formula contains bioactive phytochemicals that have been shown in animal studies to affect growth, development, and body composition and reduce the risk of diseases. Isoflavones are a major phytochemical component of soy protein isolate. They are structurally similar to estrogens and can bind and activate estrogen receptors alpha and beta. The exposure of infants to potential estrogenic isoflavones has made the use of soy formula somewhat controversial. Thus, it is important to determine the long-term health consequences of feeding soy formula to infants.
Soy exposure has been common in Asia for centuries; however, the lifetime exposure pattern differs substantially between soy-consuming Asians and Americans. For example, Asians consume soy throughout life (including during pregnancy, providing in utero exposure), except during early life when they are breastfed. Because breastmilk of soy-consuming women contains very low levels of isoflavones, breastfed infants are exposed to almost undetectable levels of isoflavones. Thus, soy-consuming Asians are exposed to soy phytochemicals throughout life, except during infancy. The typical American woman consumes very few soy-containing foods. Thus, there is essentially no exposure of the fetus to isoflavones, but American infants fed soy formula are exposed to extremely high levels of isoflavones until weaning, and thereafter typically never eat appreciable amounts of soy-containing foods. Therefore, the only phase of life in which the typical American is exposed to soy phytochemicals is during the first year of life for those infants fed soy formula, the period in which Asian infants have almost no exposure.
The Arkansas Children's Nutrition Center is conducting a nonrandomized, longitudinal study (the Beginnings Study) of breastfed (BF, n = 200), bovine milk formula-fed (MF, n = 200), or soy formula-fed (SF, n = 200) children from 2 months through 6 years of age to study metabolic programming, growth, and developmental outcomes. Healthy mothers (n = 600) with uncomplicated pregnancies and deliveries were recruited, and their healthy newborns were within the normal range of birthweights and had no known medical complications. Anthropometrics, body composition, and psychological and brain development are being studied.
Preliminary data are so far available for 391 children (131 BF, 131MF, and 129 SF) studied at ages 3, 6, 9, and 12 months. Mixed-effects models with repeated measures were used while adjusting for socioeconomic status, gestational age, birthweight, birth length, sex, infant age, and diet history. In general, the preliminary findings suggest that growth, development, and brain function of infants in all three diet groups were within the normal ranges for the first year of life [1] . No significant differences were found between MF and SF infants in any measure. Although all mean standardized test scores for the Bayley Scales of Infant Development and the Preschool Language Scale were within normal ranges, BF infants scored slightly (but significantly) higher on the Psychomotor Developmental Index, the Mental Index, and the Preschool Language Scales. Similar studies have been conducted in multiple generations of rats and in pigs. Studies of rodents fed diets containing one of three proteins, casein, whey, or soy, yielded similar results to those in children. These preliminary results show that there may be growth and developmental differences between BF, MF, and SF infants, but whether these early differences manifest as clinically significant differences later in life remains to be determined.
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